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Multiply By To obtain

inch (in.) 25.4 millimeter

foot (ft) 0.3048 meter

mile (mi) 1.609 kilometer
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cubic foot per second 0.02832 cubic meter per second
(££3/s)

Sea level: 1In this report "sea level" refers to the National Geodetic
Vertical Datum of 1929--a geodetic datum derived from a general adjustment
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called Sea Level Datum of 1929.

iv



DEVELOPMENT, INSTALLATION, AND OPERATION OF A FLOOD-MONITORING
SYSTEM IN SOMERSET COUNTY, NEW JERSEY

By Paul Dunne and Anthony J. Velnich

ABSTRACT

During 1978-90, the flood-monitoring system in Somerset County, New
Jersey, consisted of eight streamflow gages equipped with rain gages.
Beginning in 1990, the system, which is operated by the U.S. Geological
Survey for the county, was expanded and updated to include 22 streamflow
gages and 22 rain gages. Originally, gages were equipped with telephone
telemetry which provided data only when telephoned. The telephone telemetry
was replaced with a radio network that provides immediate or real-time data
to the county. The system also has built-in alarm features which are
activated by various conditions.

A variety of streamflow gages and rain gages are in use throughout the
county. Three repeaters and a computer base station receive and transmit
data to the U.S. Geological Survey office in West Trenton, New Jersey, where
the data is stored in a computer data base. The expanded network has
improved the spatial coverage across Somerset County which, along with the
real-time data collection, has improved the monitoring of local rainfall and
floods.

INTRODUCTION

During the last 25 years (1968-1992), small streams in Somerset County,
New Jersey, have flooded with increasing frequency. Flooding of the large
streams, such as the Raritan and Millstone Rivers, has been predicted
reliably; however, flooding of the small streams, especially in urban areas,
is difficult to predict and is a critical problem in the county. As the
county becomes increasingly urbanized, the flooding may cause extensive
property damage, and this flooding problem will become more critical.

During 1978-90, eight rain gages and eight streamflow-gaging stations
with telephone telemetry were in operation across Somerset County at Holland
Brook at Readington, North Branch Raritan River near Far Hills, Peter’s
Brook near Raritan, Pike Run at Belle Mead, Royce Brook Tributary near Belle
Mead, West Branch Middle Brook near Martinsville, Green Brook at Seeley
Mills, and East Branch Stony Brook at Best Lake at Watchung. Although these
stations provided streamflow data at points upstream from the problem areas,
they were useful only when telephoned regularly and did not provide data
that could be used to develop estimates of peak stages at critical points
downstream.

The U.S. Geological Survey (USGS), in cooperation with the Somerset
County Board of Chosen Freeholders, conducted a study of the flood
monitoring network in Somerset County. During this study, additional
streamflow-gaging stations were installed in critical flood-prone areas.



Additional rain gages were installed to expand the real-time collection of
rainfall data and to extend the spatial coverage of rainfall data over the
entire basin, increasing the probability that local rainfall and flooding
will not be overlooked. The additional gages will increase the data base of
long-term records.

Purpose and Scope

This report describes the flood-monitoring system in Somerset County,
New Jersey. Locations of the 22 streamflow gages and 22 rain gages that
constitute the monitoring network are presented. Three aspects of the
Somerset County Flood-Monitoring System are discussed (1) the development
of the system, including the selection of streamflow gage and rain gage
sites and the radio telemetry network, (2) the installation of the expanded
network with a description of the gaging equipment, and (3) the operation of
the system.

Description of the Study Area

The study area, Somerset County, covers 307 mi? in north-central New
Jersey (Campbell, 1987). Most of the county lies within the Piedmont
Physiographic Province (Fenneman, 1938) (fig. 1), which is underlain by
shales, siltstones, and sandstones of Triassic and Jurassic age and igneous
basalt extrusions and diabase intrusions of Jurassic age (Wolfe, 1977). The
sedimentary rocks form a broad, gently rolling lowland with an average
elevation of 200 to 400 ft above sea level. Three mountains in the Piedmont
Physiographic Province lie within Somerset County. The First and Second
Watchung Mountains in the northeastern part of Somerset County consist
mainly of basaltic lava flows, and Sourland Mountain in the southwestern
part of the county consists mainly of diabase intrusions.

A small part of the county lies within the New England Physiographic
Province. The highlands of the province are underlain chiefly by
Precambrian gneisses and schists, whereas the valleys are underlain by
fault-block inliers of Paleozoic limestone and shale (Wolfe, 1977). The
elevation of the highlands ranges from 1,000 to 1,500 ft above sea level;
the elevation of the valleys ranges from 500 to 800 ft above sea level.

Five major drainage basins lie partly within Somerset County: Raritan
River (mainstem), covers 77 mi?; Millstone River, 100 mi?; North Branch
Raritan River, 64 mi?; South Branch Raritan River, 26 mi2?; and the Passaic
River, 38 mi? (fig. 2). (Square miles from Campbell (1987) are approximate.)

Previous Investigations

Campbell (1987) presented rainfall-runoff data for eight drainage
basins in Somerset County for water years 1980 through 1984, (A water year
is the 12-month period beginning October 1 and ending September 30. It is
designated by the year in which it ends.) The data were measured at 5-
minute intervals, and the data were stored in computer files. Rainfall was
measured at two sites within each drainage basin.


































































